Individuals are facing traumatic situations like natural crises (like floods, earthquakes) and man-made disasters (terroristic attacks) incrementally. Traumatic events are related to psychological consequences for survivors (depression, posttraumatic stress disorder).
2008). The experience of a flood followed by the loss of property is related to increased psychological health issues (Carroll, Morbey, Balogh, & Araoz, 2009 ).
Experiencing an earthquake and being rescued is associated with increased distress and high prevalence of PTSD even four years after the events' occurrence (Livanou, et al., 2005) . Surviving a residential fire is also accompanied by heightened distress (Keane, Pickett, Jepson, McCorkle, & Lowery, 1994) . Human-or man-made disasters are directly linked with human behavior in terms of accidents, violence and human failures like terrorist attacks, war or rape (Marsella, et al., 2008) are accompanied by increased prevalence for major depression and PTSD (Galea, et al., 2002; Miguel-Tobal, et al., 2006; Schlenger, et al., 2002) .
Linguistic Analysis
Research has shown that such traumatic events have long-term effects on the individual's health. Hence, little is known about the individuals' cognition and emotions during and after a traumatic event. Useful sources to investigate individuals' perception of traumatic events are personal narratives about it (Smyth, Hockemeyer, & Tulloch, 2008; Smyth, True, & Souto, 2001) . Therefore, the specific choice of words can be an indicator of the internal processes of the individual that experienced the event. The emotional state of a writer can be reflected in his/her words; anger is expressed by an increased use of negative emotion words whereas joy is expressed through positive emotion words (Gill, French, Gergle, & Oberlander, 2008) . Several studies have demonstrated that writing about a traumatic event is accompanied by an increased use of words reflecting emotions and cognition (Cohn, Mehl, & Pennebaker, 2004; Gortner & Pennebaker, 2003; Pennebaker & Francis, 1996) .
Written narratives can be analyzed with the computerized quantitative text analysis software, the Linguistic Inquiry and Word Count (latest version LIWC2007) developed by Pennebaker, Chung, Ireland, Gonzales & Booth (2007) . The software counts words of texts by default word categories. LIWC2007 contains about 80 categories like the Talking about traumatic events 42 file name, general descriptor categories (total word count, words per sentence), linguistic dimensions (pronouns, articles, auxiliary verbs) and amongst others word categories tapping psychological constructs (affect, cognition, biological processes) (further categories in LIWC 2007 Manual, . Exemplified in table 1 are the categories for affect and cognition words including subcategories, abbreviations and example words. A sentence containing the word "nice" would increase the subcategory "positive affect" as well as the superior category "affective processes" by percentage. Table 1 : LIWC2007 content categories of affective and cognitive processes, with subcategories, abbreviation and examples extracted from (Pennebaker, Chung, et al., 2007, p. 5 As demonstrated, a lot of studies and findings are available for the word categories affective and cognitive processes. LIWC analysis of students' essays about traumatic and neutral events revealed that writings about traumatic events contained more emotion related words than writings about neutral topics (Pennebaker & Beall, 1986 ).
The expression of cognition and emotions in a disclosure task was found to increase positive growth after a trauma over time (Ulrich & Lutgendorf, 2002 ). An increased use of cognitive words was more associated with health improvement than emotion word use (Pennebaker, Mehl, & Niederhoffer, 2003) . LIWC is sensitive to identify overall emotional expression (.88). Satisfying reliabilities for positive (.80) and negative emotions (.78) were found (Bantum & Owen, 2009 ).
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Linguistic Characteristics of Traumatic events
As demonstrated, the experience of traumatic events is associated with a heightened likelihood of psychological impairment like PTSD, depression and anxiety disorders. Personal experiences, which are told or written, are related to specific linguistic patterns (Groom & Pennebaker, 2002) . Whether certain types of events are linked with certain linguistic patterns has not yet been analyzed.
Are there hints of how narratives about traumatic events are linguistically characterized? Narratives of negative life events with an emotional impact to the individual were characterized by an increased number of words, a greater number of sentences and they contained more emotional words compared to events without emotional impact (Rullkoetter, et al., 2009 ). Writing about cultural or community-wide upheavals was related to an increased use of first person plural "we" . Interviews with female sexual assault victims revealed a higher amount of words related to death and dying, which was associated with a poor perception of physical health and lower well-being. A greater use of cognitive words was related to less anxiety after a treatment (AlvarezConrad, Zoellner, & Foa, 2001) . In this study different traumatic events are examined in terms of their linguistic characteristics, affective and cognitive word use.
Do cultural differences appear in the linguistic expression of traumatic events?
Yeomans, Forman, Eshun, & Gurung (2009) explored the cultural factors in handling traumatic stress. Individuals of different cultures vary in the extent to which they express distress; for example, Asians are more reluctant to express distress in public.
Differences between North-American and East-Asian narratives were found for the use of pronouns referring to the self "I" or collective "we" . From a psycho-linguistic point of view, cultural differences between an US and a Spanish sample have been explored. Fernandez, Paez, & Pennebaker (2009) revealed differences between Spanish and American texts reporting about terroristic attacks. Significant differences regarding the emotional and cognitive LIWC categories in both samples were found: the US text sample comprised less affective or emotional processes than the Spanish. In both samples more negative (sadness, depression) than positive emotions were expressed. Regarding cognitive processes, significant differences were found for the use of causation words which was higher in Spanish texts; words of discrepancy and certainty were higher in the US writings (Fernandez, et al., 2009 (Pennebaker & Harber, 1993) . It contains three stages of coping with collective traumatic events: The emergency phase is characterized by an increased need for people to talk about the event and to build a collective script of the event. The emergency phase is followed by the inhibition phase. In the inhibition phase the talking is reduced, but thoughts about the event remain. At last the adaptation phase contains a further decrease of conversations and thoughts about the event until both are finally suspended. Linguistic differences between disclosed and undisclosed experiences have been investigated. Pasupathi (2007) found that recently disclosed experiences were reported with a greater amount of past tense words and references to others. Talking about traumatic events after months or years has not been investigated yet. In this study a temporal factor is investigated, considering the days passed between the event and the interview about the event.
Present study
This study aims to explore the use of emotional and cognitive words in retrospective reports of survivors who experienced the following traumatic events: residential fire, flood, earthquake, bus accident, collapse of a building, terrorist attack and fire in a public building. Traumatic events can be emotionally arousing; therefore emotional words are investigated to elaborate whether certain patterns of emotions are represented in narratives about the events. Cognitive words are investigated due to the idea that individuals need to make sense of the incident. Words referring to cognitive processes and emotions are used for causal explanatory frameworks and emotional integration to understand the event and to build a coherent narrative about it (Fernandez, et al., 2009; Pennebaker & Seagal, 1999; Smyth, et al., 2001 Table 2 indicates the number of participants for each of the seven European countries and types of events, as well as socio-demographics of the sample. Recruitment. Various recruitment strategies were applied across the seven European countries. Participants were recruited through firefighters, police as well as by general medical and emergency services after the incident. Via media (newspaper, internet) and public information significant events were identified. Participants were contacted personally. Some centers advertised the study in newspapers and on radio stations to raise consciousness of the study and to address potential participants. Contact addresses of the research teams were placed within those advertisements.
Inclusion criteria. Participants had to experience one of the investigated situations (residential fire, flood, earthquake, collapse of a building, terrorist attack, bus accident, fire in public building). During the event participants had to be evacuated. The situation required the attendance of medical and emergency services. The experienced event must have happened within the last ten years.
Focus groups and interviews. Focus groups and interviews were arranged at a venue of the research center or at a venue chosen by the participants for example at home. Survivors, who experienced the same type of event, were interviewed in focus groups, especially in case of domestic fires, floods and earthquakes. Focus groups were conducted to get access to a group of people with similar experiences. It was an economic and more natural setting for exploring participants' thoughts and beliefs than one-on-one interviews. Participants involved in unique type of events, like terrorist attacks, were interviewed face-to-face by one researcher. Both, focus groups and interviews were based on a semi-structured questionnaire, which assessed the participants' self-reported behavior, cognition and emotions at different stages of the situation. All interviews were conducted with at most two researchers. With the participants' permission, the interviews were audio taped. The tapes were transcribed and consistently translated into English language. (Pennebaker, Booth, & Francis, 2007 introduced before. The software is able to accept written or transcribed verbal text. (Caci, 1999) . This allows the detection of overall differences as well as the location of specific group differences (Bonferroni corrected alpha; =.001). Secondly, it was investigated whether the time unit between the date of an event and its disclosure has an influence on the content of the retrospective report. Time units were assessed in days. Wilcoxon rank sum test was performed in case of two time units. For more than two units of time
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Kruskal-Wallis equality of populations rank test was required for analysis. The word usage rates of texts in this study were compared to the base rates of word usage of LIWC (by means and standard deviations) in order to check whether the reports contents are as emotional as texts from emotional writing studies. Pennebaker, Chung, et al., 2007) , the means of affective and cognitive categories for the type of events were compared to the LIWC base rates. Regarding affective categories, collapse of a building was close to non-emotional reports. The other type of events ranged between non-emotional and emotional reported experiences.
Higher scores compared to means of emotional reports were found for anxiety words in reports of bus accident and earthquake. Regarding the cognition dimension, the means for each type of event lay between non-emotional and emotional texts.
Higher means were found for cognitive processes, insight and tentative words in reports about terrorist attacks. Higher amounts of inhibition words were found for the events bus accident and earthquake.
Explorations of differences in the expression of traumatic events between
European countries. As can be seen in p=.03, r=-.62) . No differences between the sum of ranks for the cognition related word categories were found.
All in all, moderate to large effect sizes for the significant comparisons can be recognized, ranging from r=.55 to .83 (Rosnow & Rosenthal, 2009) . (4) 2959 (3) 28 (2) 58 (2) 120 (2) 180 (3) 201 (2) 306 (5) 106 (5) 130 (2) 221 ( Hence, significant differences appeared in two cognition categories. Words expressing insight (z=-2.12, p=.03, r=-.80) and certainty (z=-2.12, p=.03, r=-.80) were more frequently used by the survivors who reported about a fire which happened almost eight years ago.
Temporal differences in retrospective reports
Kruskal-Wallis test showed no differences in the affective and cognitive categories in Polish, Turkish and German reports.
Discussion
The current study is one of the first studies comparing the use of affective and cognitive words in narratives about traumatic situations across nations. The study is genuinely explorative and was conducted to elicit research questions concerning the cross-cultural use of the LIWC categories. The base rates of word usage from LIWC studies were compared to the investigated narratives about traumatic events.
As demonstrated, narratives scored higher than the texts from the control condition and contained equal amounts of affective and cognitive words as texts from LIWC studies with emotional and traumatic conditions (LIWC2007 Manual; Pennebaker, Chung, et al., 2007) . Accordingly, the narratives used here can be considered as charged with emotions. The reports are considered useful material for this investigation.
With regard to the linguistic characteristics of the narratives, the following can be observed: The reports about residential fire, terroristic attack and bus accident contained words of the LIWC categories affective processes, positive emotion, negative emotion and anxiety. The events collapse of a building and fire in a public building additionally enclosed anger words. Concerning the cognitive categories, insight and inhibition words occurred more often in narratives about residential fire,
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54 terrorist attacks and bus accidents. Collapse of a building was narrated with more words of certainty. Fire in a public building contained no significant differences in the use of words regarding cognitive processes. To sum up, traumatic situations were reported with a greater amount of negative emotion words, which is in line with and confirms prior research results (Fernandez, et al., 2009; Gortner & Pennebaker, 2003) .
A unique feature of this study is the exploration of verbal expression for different types of events. Some types of events occurred in only two countries, but differences were recognized as well. Besides some differences regarding the content LIWC The appraisal of surviving a certain event may also lead to positive expressions in the narration. Expressing positive emotions in narrations of traumatic events seems also commonplace and is considered to be a coping strategy (Han, et al., 2007) .
Therefore, significant differences regarding positive emotion words are coherent even in traumatic event reports. In contrast, the expression of words relating to cognitive mechanisms in different countries is rather ambiguous and heterogeneous.
To interpret the findings properly more validating studies are needed. Further research including bigger sample sizes is recommended to accurately interpret the findings for cognition word usage.
Thus, cultural differences on the LIWC categories were found, but can only be a hint for prospective research on this subject. Beneath considerable cultural differences, the findings may also be due to situational factors of the event (emotionally arousing vs. capable, etc.), the impact of the event, the narrating style (emotional vs. nonexpressive) and length, as well as the temporal gap between the event and the interview (Tuval-Mashiach, et al., 2004) .
The investigation of a temporal factor, in terms of days elapsed between the event and the interview about it, was performed on the event residential fire. The time units ranged from 28 day to 2959 days between the traumatic event (fire) and the participation in focus groups. According to the collective coping theory (Pennebaker & Harber, 1993) , the rate of affective word use should be heightened shortly after the event. Survivors should still be emotionally involved and express their feelings verbally with emotion related words. After an estimated four to six weeks, the event should be emotionally processed and a decrease of emotion word usage should be noted. Our results showed no significant differences in the use of affective words, whether the time unit was 28, 120 or 306 days, which was against the expectations. In contrast to the model of Pennebaker & Harber (1993) , who claimed increased thoughts or cognitions, no differences were found three to ten months after the event regarding the cognitive categories. Survivors, who reported about the fire after eight years, used a higher amount of insight and certainty words.
Supposedly, the delayed reporting about this event required more cognitive processing, which is a sign of sense making, reasoning about the experience and building a coherent story (Cohn, et al., 2004; Gortner & Pennebaker, 2003 ). An event which happened longer ago needs to be mentally reconstructed and requires more cognition related words. Recalling the event after several years affords increased cognitive resources, which are also expressed verbally. text analysis software like LIWC2007 is a rare and special way to explore differences in the expression of traumatic events.
Advantages of this research
In conclusion, we found differences in the expressed word basis between countries for the investigated type of event residential fire and regarding a temporal factor.
We focused on the expression of affective and cognitive words, which are relevant when it comes to positive health changes and coping with traumatic events, like breast cancer (Alpers, et al., 2005; Pennebaker, et al., 2003) or tragic accidents (Gortner & Pennebaker, 2003) . Individuals who talk about traumatic events in their lives gain greater health benefits when using positive emotion words, a moderate use of negative emotion words and an increased amount of words regarding cognitive processes (Pennebaker & Francis, 1996) . The health issues have not been investigated here, but are suggested for further research.
Limitations of the study First to be mentioned are the small sample sizes per country and per type of event, which were due to the type of crisis situations included and the in-depth approach of qualitative interviews. A common criticism in leading face-to-face interviews and focus groups is that participants consider their stories not interesting or unimportant for research. Hence, individuals are likely to conceal information while they narrate.
Secondly, social desirable statements and the cultural context must be taken into consideration. To recall and disclose behaviors and feelings after being in threatening situations can be intimidating and unpleasant. Talking about very personal feelings is not common sense in some cultures (for example in Asia) and can be socially sanctioned. Eventually, participants didn't disclose their real feelings and answered in socially desirable ways. More shortcomings of focus groups can be decreased expressivity of participants due to personal characteristics (extraversion vs. submission) and limited time of the focus group. Transcripts revealed participants with more or less fractions of talk. A further consideration is that some of the memories of participants have been synchronized due to the group approach, so a homogenous story is told instead of individual experiences (as a need for coherent stories). A further shortcoming is that the impact of each event has not been considered, because of the small sample sizes.
All interviews and focus groups were transcribed in original language and translated into English. Due to the translation process from native language into English, a loss of information can be considered. Therefore, all narratives should have been analyzed in their native language, but LIWC dictionaries were not available for the following languages: Swedish, Polish and Czech. For consistent evaluation translated English texts were used. Therefore the linguistic dimensions of the LIWC2007 had to be neglected. Special characteristics of each language risk remaining unnoticed in the translation and differences can occur. The focus was rather on the content-related LIWC dimensions, which offer insight into crucial emotional and cognitive processes of the participants.
Implications for further research
Differences between survivors of European countries narrating about different types of events were found. Investigating several type of events is an ambitious aim. It might be therefore considered to explore just one type of event, like WTC attacks on September 11 th 2001 (Fernandez, et al., 2009 ). These events are unique and traumatic. Therefore research should focus on more common events like residential fires, earthquakes or floods. Additional focus should be on the impact of those events on survivors and the eventual correlative verbal expression of those experiences, i.e. higher emotional word usage after highly threatening events.
In order to explore cultural differences regarding linguistic dimensions the investigation of reports in the original language is recommended for further research.
Moreover, this study was rather exploratory and needs to be validated in studies with higher rates of participants per type of event. Further research on cultural, linguistic and content-related differences within European countries is needed to verify and complement our results. To investigate what bothers individuals emotionally and cognitively after such a traumatic situation might lead to implications for coping or communication about these situations. Hence, this can result in practical communication strategies between survivors and medical and emergency services after those events.
In conclusion, this study was able to present some preliminary analyses of cultural diversity in the expression of various traumatic events in survivors from seven European countries, and to explore a temporal factor related to the way in which events are reported retrospectively.
